The Kerodon rupestris are wild rodents bred in captivity in order to their conservation and development of researches. The aim of this study was describe the morphology of the tongue from eight animals by light microscopy and scanning electron microscopy, beyond macroscopic studies. The tongues of K. rupestris had 3.15 ± 0.28 cm of length; 1.0 ± 0.20 cm width at the root; 0.38 ± 0.10 cm width at the body; and, 1.10 ± 0.09 cm width at the apex. Thickness measurements were 0.50 ± 0.09 cm at the apex; 0.30 ± 0.10 cm at the body; and, 0.70 ± 0.10 cm at the root. The free apex had 0.50 ± 0.10 cm in length. The dorsal surface of the tongue contained the fungiform and filiform papillae at the apex and body; conical papillae and a pairs of vallate papillae at the root, and foliated papillae dorsolaterally positioned in the root region. The proper lamina of the dorsal surface of the tongue was composed by keratinized stratified squamous epithelium, in which lingual papillae were found; and, a rich network of skeletal striated muscle and non-modeled dense connective tissue, in which vessels, nerves, mucous and serous acini and their respective ducts were found. In summary, dorsal surface of the tongue of K. rupestris had filiform and conical papillae with mechanical function, and, fungiform, vallate and foliated papillae with taste buds responsible by gustatory function. Moreover, the tongue of these animals showed some peculiarities as the eminence on the apex in sagittal plane, which needs further studies.
INTRODUCTION
The rock cavies Kerodon rupestris are wild rodents, which have been restricted to the semiarid region of Caatinga in the Brazilian Northeastern. They belong to the Caviidae family, Caviinae subfamily (ADRIAN; SACHSER, 2011; RODRIGUES et al., 2013) and Kerodon genus (THOMAZ et al., 2006) . Their habit consist of stalking in the afternoon or at night to seek leaves, buds, twigs, fruits, bark, roots and tubers from the shrubs of the Caatinga (OLIVEIRA et al., 2011) .
The Caviidae are prey of most South American predators and thus they have important ecological role in the food chain. Moreover, the K. rupestris are subject to intense hunting due to their size and tasty meat, which is greatly appreciated by the rural population in the Brazilian Northeastern (ZOGNO; OLIVEIRA, 2004) . For this reason, K. rupestris and other Brazilian Caviidae are bred in captivity in order to provide alternative source of proteins, preserve the species and to development of researches (OLIVEIRA et al., 2011; SANTOS et al., 2014) .
In this sense, few studies focusing on the digestory apparatus of the K. rupestris have been published and they described teeth (THOMAZ et al., 2006) and stomach (BORSARI et al., 2010) morphology. Another important organ of digestory apparatus is the tongue, in which, different types of functional lingual papillae (WITT; REUTTER, 1997; BRANCO et al., 2011 BRANCO et al., , 2012 MANÇANARES et al., 2012) KOBAYASHI, 2008) . The aim of this study was describe the morphological characteristics of the tongue of K. rupestris, providing more data for future researches.
MATERIAL AND METHODS

Animals
Tongues of four males and four females (adults and healthy) from the Breeding Center (CEMAS) of the Federal Rural University of the Semiarid Region (UFERSA), Mossoró RN Brazil (IBAMA 2028236/2008) were used in present study. The study was approved by the Bioethics Committee of the School of Veterinary Medicine and Animal Science, University of São Paulo, São Paulo SP Brazil (n o 2485/2011). The animals came from other previous studies and they had already been euthanized and fixed in formaldehyde 10% (four animals) and glutaraldehyde 2.5% 0.1M (four animals).
Macroscopic Analysis
The tongues were dissected, removed and then, total length, width and thickness at the apex, body and root were obtained with digital calipers (Mitotuyo, Tokyo, Japan). So, a schematic drawing of the morphology of the tongue for a better view of your shape was performed. The measurements of mean and standard deviation were performed. Photodocumentation was performed by camera Olympus SP 810UZ 14 mp.
Scanning Electron Microscopy Analysis (SEM)
The tongues fixed in glutaraldehyde 2.5% 0.1M (pH 7.4) were sectioned into three parts: root, body and apex. Then, the fragments were washed with 0.1 M phosphate buffer solution and post-fixed in osmium tetroxide (Spurr's Kit-Electron Microscopy Sciences Co., USA). The fragments of tissues were washed with buffer solution and dehydrated in increasing ethanol series (from 50 to 100%), followed by critical point drying (Balzers PCD 020). Then, the fragments were properly fixed in metallic (stubs) and coated in gold (Emitech K550). The analysis was performed with electron microscope Leo 435 VP (Semtech, USA).
Light Microscopy Analysis (LM)
From the tongues fixed in 10% formaldehyde, samples of apex, body, root and lateral regions of the root were extracted. Then, the fragments were dehydrated in increasing series of ethanol (from 70 to 100%) and diaphanized in xylene for inclusion in paraffin blocks. Cuts with 5µm in Leica RM 2155 microtome were obtained and stained with hematoxylin and eosin (HE) in order to analyze the microscopic morphology of the tongue. BX61VS Olympus photomicroscope was used for microscopic photodocumentation.
RESULTS
Macroscopic analysis
The tongues of K. rupestris had 3.15 ± 0.28 cm of length; 1.0 ± 0.20 cm width at the root; 0.38 ± 0.10 cm width at the body; and, 1.10 ± 0.09 cm width at the apex. Thickness measurements were 0.50 ± 0.09 cm at the apex; 0.30 ± 0.10 cm at the body; and, 0.70 ± 0.10 cm at the root. The free apex had 0.5 ± 0.10 cm of length ( Figure 1A and B) . Morphologically, an intermolar eminence at the root and a lower eminence in the sagittal plane at the apex were noted (Figure 1A 
Scanning Electron Microscopy Analysis (SEM)
By SEM, we observed that the dorsum of the tongue had several filiform papillae scattered throughout the body and apex ( Figure 2D) ; conical papillae was scattered in the region of the intermolar eminence at root ( Figure 2B ); fungiform papillae was scattered among the filiform papillae at the body and apex ( Figure 2D ). A pair of vallate papillae with rectilinear grooves at the root was present ( Figure 2B ). Foliate papillae at the root was dorsum-laterally positioned ( Figure 2C ). 
Light Microscopy Analysis (LM)
The proper lamina of the dorsal surface of the tongue was composed by the surface covered with keratinized stratified squamous epithelium, in which several papillae were found and non-modeled dense connective tissue, in which vessels, nerves, mucous and serous acini and their respective ducts were found ( Figure 3A , B, E and F; Figure 4A and B). Moreover, a rich network of skeletal striated muscle, with longitudinal, transversal and circular fibers over its entire length and keratinized stratified squamous epithelium in the ventral surface of tongue was found ( Figure 3C and D) .
Unilocular adipose tissue was found between muscular bundles ( Figure 3D ). The ventral surface of the tongue had keratinized stratified squamous epithelium and absence of lingual papillae ( Figure 3C ).
The fungiform ( Figure 3B ), foliated ( Figure  4B and C) and vallate papillae (Fig. 3E ) had taste buds ( Figure 3E ). In the region of the vallate and foliated papillae, serous and mucous acini were found (Figure 3E and F; 4B) . The lingual papillae of K. rupestris were irregularly distributed on the dorsal surface of the tongue, as described in Cavia porcellus (KOBAYASHI, 1990) , in wild carnivores as Nasua nasua (SOUZA et al., 2012.) , in marsupials as Didelphis marsupialis ; in domestic mammals as Felis catus and Oryctolagus cuniculus (CHAMORRO et al., 1987) ; and, primates as Saimiri sciureus (BRANCO et al., 2011.) and Callithrix penicillata (BRANCO et al., 2012) , besides other non-mammalian vertebrates such as amphibians, reptiles and birds (IWASAKI, 2002) .
Five types of lingual papillae were found in K. rupestris: filiform, conical, fungiform, foliated and vallate. However, some studies in other rodent species do not cite foliated or conical papillae (UTIYAMA et al., 1995; SHINDO; YOSHIMURA; KOBAYASHI, 2006; ÜNSALDI, 2010; EMURA et al., 2011) . In Cavia porcellus, coronal papillae are described on the intermolar eminence (IWASAKI; MIYATA, 1985) . To aid understanding the different distributions of the lingual papillae in different species, Table 1 shows their distribution in several rodents and non-rodents species. (CHAMORRO et al., 1987) + + + + (6) + Callithrix penicillata (BRANCO et al., 2012) + + -+ (3) -Saimiri sciureus (BRANCO et al., 2011) + + + + (3) -+ = present/ -= absent/ ? = not described
In present study, the vallate papillae had rectilinear grooves, but in other rodents as Clethrionomys glareolus (JACKOWIAK; GODYNICKI, 2005), these papillae have V-shaped format. In Spalax ehrenbergi (KILINC et al., 2010) and Calomys callosus (UTIYAMA et al., 1995) , they have an oval shape, surrounded by a deep groove. The vallate papillae of K. rupestris still had many taste buds as described in lagomorphs Oryctolagus cuniculus (NONAKA; ZHENG; KOBAYASHI, 2008) , in wild carnivores Nasua Nasua (SOUZA et al., 2012) , in marsupials Didelphis marsupialis and human (WITT; REUTTER, 1997). Nonaka, Zheng and Kobayashi (2008) reported that the vallate papillae are present in varying numbers, from one in mice and rats up to 10-20 in cattle, sheep, goats and deer. On the other hand, mucous and serous acini found in the same tongue of K. rupestris were not described in these above described species.
By histology, taste buds present in fungiform papillae of the tongue of K. rupestris were described in other rodents, such as Castor canadensis (SHINDO; YOSHIMURA; KOBAYASHI, 2006) and Sciurus vulgaris (ÜNSALDI, 2010) .
The many foliated papillae with taste buds found in our study are also reported by Kobayashi (1990) in Cavia porcellus. Shindo, Yoshimura and Kobayashi (2006) and Emura et al. (2011) reported that the development of foliated papillae in rodents is related to wide variety of food.
Keratinization found on the dorsal surface of the tongue of K. rupestris is also described in other rodents that inhabit environments with low humidity, as Clethrionomys glareolus (JACKOWIAK; GODYNICKI, 2005) , Hystrix cristata (KARAN; YILMAZ; AYDIN, 2011) and Dolichotis patagonum (EMURA et al., 2011) . Future studies may contrast the keratinization of the tongue from animals that inhabit dry and wet climate, in order to extract better conclusions on this point.
We conclude that the dorsal surface of the tongues of K. rupestris had filiform and conical papillae with mechanical function, and, fungiform, vallate and foliated papillae with taste buds responsible for gustatory function. Moreover, the tongue of these animals shows some peculiarities as the intermolar eminence and another eminence in sagittal plane at the apex, which needs further studies.
